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Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Modulation and transmission apparatus/method for a 
wireless link" 

Claim Objections 

2. Claim 9 is objected to because of the following informalities: The preamble ' 
states "step of forming" which refers to the forming the input signal, as stated in claim 8. 
However, the body of claim 9 does not deal with forming the input signal but processing 
it after it has been formed. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 16 and 17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Regarding claim 16 and 17, claims 16 and 17 are apparatus claims that dependent on 
independent claims 1 and 8, which are method claims. This makes them hybrid claims. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1 - 8, 10 - 14, 16 - 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Pleasant et al. (US 20020175776) (which has been provided by the 
Applicant in his IDS). 

Regarding claim 1, Pleasant discloses a method of modulating an input signal (Fig. 2, I 
and Q inputs to modulator 146-1 and 146-2; page 2, paragraph 27, 29; wherein the 
input signal is the I and Q signal) to obtain a desired intermediate signal (Fig. 2, phase 
modulator 116 output; page 3, paragraph 30; wherein the intermediate signal is the 
output of modulator 1 16 in the range 10-13 GHz) that is to be subject to processing for 
transmission over a wireless link (page 2, paragraph 22, 1 st 2 lines) at a carrier 
frequency within a desired frequency band (page 3, paragraph 30; wherein the desired 
frequency band is the 48 - 52 GHz band) , the processing including subjecting the 
desired intermediate signal to a frequency multiplier operation that exhibits an 
ambiguous transfer function (Fig. 2, elements 118 or 126; page 2, paragraph 26; page 
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3, paragraphs 34 - 36; wherein the ambiguity is a property of frequency multiplication), 
the method comprising: 

providing an input signal for modulation (Fig. 2, I and Q inputs to modulator 146-1 and 
146-2; page 2, paragraph 27, 29; wherein the input signal is the I and Q signal); 

generating a set of signal states applicable to the desired intermediate signal so that a. 
carrier signal resulting from the processing has a substantially non-ambiguous relation 
to the desired intermediate signal (page 3, paragraphs 34 - 36; wherein the non- 
ambiguity is obtained, for example, by having the inputs phase shifts at 9, 22.5, 45, 
67.5 to obtain output phase shifts at 0, 90, 180, 270 degrees with a x4 frequency 
multiplier); 

and modulating the input signal according to I and Q baseband signals to obtain the 
desired intermediate signal with the generated set of signal states (Fig. 2, element 144, 
146-1, 146-2; page 2, paragraph 26). 


Regarding claim 2, Pleasant discloses the desired frequency band encompasses a 
spectrum of frequencies in the 71-76 GHz, 81-86 GHz and 92-95 GHz bands 
(paragraph 5, last 3 lines; paragraph 24; wherein the spectrum stated above is a subset 
of the unallocated frequencies from 40 - 320 GHz). 

Regarding claim 3, Pleasant discloses step of generating includes mapping signal 
states of a first modulation scheme onto at least a portion of states of a plurality of 
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available signal states for a second, higher-order modulation scheme to provide I and Q 
modulation signal inputs to the modulating step (paragraphs 34 - 36; wherein the first 
modulation scheme are the phase values used before the frequency multiplication and 
the second modulation scheme is the symbols obtained after the frequency 
multiplication with the second modulation scheme having more states). 

Regarding claim 4, Pleasant discloses modulating further includes modulating the input 
signal in quadrature (Fig. 2, I and Q inputs to 146-1 and 146-2; wherein the quadrature 
modulation are the I and Q symbols being modulated). 

Regarding claim 5, Pleasant discloses modulating the input signal in phase and 
amplitude (paragraphs 5, 35; wherein the amplitude modulation is that of the PSK 
scheme, which is constant amplitude and the phase modulation is that of the input 
angles 0, 22.5, 45, 67.5 shown in paragraph 35). 

Regarding claim 6, Pleasant discloses the input signal is a sinusoidal signal (Fig. 2, 
element 144; paragraphs 27, 30, 40;wherein the sinusoidal signal comes from the local 
oscillator 144). : 

Regarding claim 7, Pleasant discloses the signal to be transmitted has a substantially 
non-ambiguous relation to the desired intermediate signal as evident by signal states of 
the signal to be transmitted, which is output from the frequency multiplier, substantially 
corresponding to signal states of the desired intermediate signal, which is input to the 
frequency multiplier ((paragraphs 34 - 36). 
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Claim 8 discloses substantially similar limitations to those in claims 1 and 6 and is 
therefore similarly rejected as claims 1 and 6 above. 

Claims 10, 11, 12, 13 and 14 are similarly rejected as claims 2, 3, 4 & 6, 5 & 6 and 7 
respectively. 

Claims 16 - 18 are similarly analyzed as claim 2. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 9 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pleasant et al. (US 20020175776) in view of Kool et al. (US 5,903,609) (which has been 
provided by the Applicant in his IDS). 

Regarding claim 9, Pleasant doesn't disclose up converting the modulated baseband 
signal to IF, filtering the IF signal and amplifying the IF signal. 

In the same field of endeavor, however, Kool discloses up converting the modulated 
baseband signal to an intermediate frequency (IF) signal (Fig. 1, elements 4, 12; column 
3, lines 54 - 67); 
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filtering the IF signal to remove out-of-band components (Fig. 1, element 14; column 3, 
lines 54 - 67); 

amplifying the filtered IF signal to a desired signal level to provide the input signal (Fig. 
1, element 16; column 3, lines 54 -67). 

Therefore it would have been obvious to one having ordinary skill in the art, at the time 
the invention was made, to use the method, as taught by Kool, in the system of 
Pleasant because this would allow the baseband signal to be up converted to RF and 
transmitted, as is well known in the art. 


Regarding claim 15, Pleasant discloses a transmitter circuit for transmitting data over a 
wireless link (page 2, paragraph 22, 1 st 2 lines) at a carrier frequency within a desired 
frequency band (page 3, paragraph 30; wherein the desired frequency band is the 48 - 
52 GHz band), comprising: 

at least one frequency synthesizer for inputting a sinusoidal signal for modulation (Fig. 
2, element 144, 146-1, 146-2; page 2, paragraph 26); 

a digital processor for generating a set of signal states applicable to a desired 
modulated baseband signal (Fig. 2, element 141; Fig. 2, 1 and Q inputs to modulator 
146-1 and 146-2; page 2, paragraph 27, 29; wherein the input signal is the I and Q 
signal); 1 
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at least one modulator for modulating the sinusoidal signal according to I and Q 
baseband signals to obtain the desired modulated baseband signal with the generated 
set of signal states (Fig. 2, 1 and Q inputs to modulator 146-1 and 146-2; page 2, 
paragraph 27, 29; wherein the input signal is the I and Q signal); 

a frequency multiplier for subjecting the input signal to a frequency multiplier operation 
characterized by an ambiguous transfer function, so as to produce an output signal at 
the carrier frequency that has a substantially non-ambiguous relation to the input signal 
(Fig. 2, element 1 18 or 126; page 3, paragraphs 34 - 36; wherein the non-ambiguity is 
obtained, for example, by having the inputs phase shifts at 9, 22.5, 45, 67.5 to obtain 
output phase shifts at 0, 90, 180, 270 degrees with a x4 frequency multiplier); 

and an antenna for transmitting the output signal at the carrier frequency within the 
desired frequency band over the wireless link (Fig. 2, element132). 


All other elements (i.e. mixer, filer, amplifier) of claim 15 are similarly analyzed as in 
claim 9 above. 

Other Prior Art Cited 

The prior art made of record and not relied upon is considered pertinent to the 
applicant's disclosure. 
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The following patents are cited to further show the state of the art with respect to PSK 
modulation systems and frequency multipliers: 

Woodworth et al. (US 4,876,737) discloses a satellite data transmission and 
receiving station using frequency multipliers. 

Jacobsmeyer (US 5,974,038) discloses an adaptive data rate modem. 

Osborne (US 4,048,563) discloses a carrier -modulated coherency monitoring 
system. 

OToole et al. (US 6,466,634) discloses Radio frequency data communications 
device. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adolf DSouza whose telephone number is 571-272- 
1043. The examiner can normally be reached on Monday through Friday from 8:00 AM 
to 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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